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Response to Arguments 

Applicant's arguments filed 7/24/2009 have been fully considered but they are 
not persuasive. 

Applicant's arguments that Harvey et al does not disclose a oriented polymerized 
liquid crystal of the layer having an anisotropic orientation such as to render the element 
moveable by non mechanical means between a first state having a first shape and a 
second state having a second shape different from the first is not persuasive. 

Harvey discloses "the liquid crystal polymer films become less anisotropic due to 
the application of transverse sheer..." That means it is anisotropic, just less anisotropic. 
Also, Column 3, lines 10-15 disclose the liquid crystal orientate strongly in the die and 
the flowing polymer becomes anisotropic more so than ordinary coil polymers which 
tend to randomize. When voltage is applied to the anisotropic liquid crystal, the 
molecules are orientated in a specified direction, thus, wherein the oriented polymerized 
liquid crystal of said layer has an anisotropic orientation such as to render the element 
moveable by non-mechanical means (applying voltage) between a first state having a 
first shape (original shape, example: parallel to substrate) (when no voltage is applied) 
and a second state (when voltage is applied) having a second shape (shape after 
voltage is applied, example: perpendicular or tilted with respect to the substrate) 
different from the first. 

Therefore, the rejection is maintained. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1,2,4,6,8,10,11,14-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Harvey et al (US 5843539). 
Regarding Claim 1.10.16. 

Harvey et al discloses (column 3, rows 33-50) a substrate and a layer of an 
oriented polymerized liquid crystal forming an element on said substrate, wherein said 
element is locally adhered to an adhering region (where curling does not occur, 
therefore the polymerizable liquid crystal has a monomer that has a polar end) of said 
substrate and is delaminated from said substrate at a non-adhering region (where 
curling of the liquid crystal polymer occurs, therefore the polymerizable liquid crystal has 
a monomer that has a apolar end) of said substrate, where said adhering region has a 
higher adhesiveness to the polymerized liquid crystal than said non-adhering region 
(where curling does not occur) and wherein the oriented polymerized liquid crystal of 
said layer has an anisotropic orientation such as to render the element moveable by 
non-mechanical means between a first state having a first shape and a second state 
having a second shape different from the first. 

Regarding Claim 2, 
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Harvey et al discloses wherein said non-mechanical means include a variation in 
temperature (column 2, rows 59-67). 

Regarding Claim 4.11, 

Harvey et al disclose wherein the substrate includes an orientation layer a 
surface of which comprises at least said non-adhering region (abstract). 

Regarding Claim 6 

Harvey et al disclose at the adhering region, the polymerized liquid crystal is 
covalently bonded (laminated) to the substrate (abstract). 

Regarding Claim 8, 

Harvey et al discloses (column 3, rows 25-30) polymerized liquid crystal has a 
twisted nematic orientation. 

Regarding Claim 14, 

Harvey et al discloses wherein said step of polymerizing said polymerizable liquid 
crystal includes the step of bringing, on the side facing away from the substrate, the 
polymerizable liquid crystal into contact with an orientation layer to provide the 
polymerizable liquid crystal at that side with an orientation which is different from the 
orientation induced in the polymerizable liquid crystal adjacent the substrate (abstract). 

Regarding Claim 15, 

Harvey et al discloses wherein the orientation layer provided on the side facing 
away from the substrate has a surface functionalized with surfactants providing the 
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polymerizable liquid crystal adjacent said orientation layer with a homeotropic 
orientation. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 3,7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harvey et al (US 5843539) in view of Eich et al (US 4896292). 
Regarding Claim 3, 7. 

Harvey et al discloses everything as disclosed above. 

Harvey et al does not disclose wherein said non-mechanical means include 
exposure to electromagnetic radiation of different wavelengths. 

Eich et al discloses wherein said non-mechanical means include exposure to 
electromagnetic radiation of different wavelengths (column 4, rows 49-67). Also, an 
electrode to orientate the liquid crystal molecules. 

It would have been obvious to one of ordinary skill in the art to modify Harvey et 
al to include Eich et al's non mechanical mean including exposure to electromagnetic 
radiation of different wavelengths and electrodes (column 4, rows 49-67) motivated by 
the desire to orientate the polymeric liquid crystals (column 9, rows 54-60). 
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Claim 5,12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harvey et al (US 5843539) in view of Voldman et al (US 7425253). 
Regarding Claim 5, 12 

Harvey et al discloses everything as disclosed above. 

Harvey et al does not discloses wherein said non-adhering region is formed of an 
apolar polyimide surface and said adhering region is formed of a polar polyimide 
surface obtainable by oxidizing an apolar polyimide surface. 

Voldman et al discloses non-adhering region is formed of an apolar polyimide 
surface (octadecyl) which resist protein adhesion. 

It would have been obvious to one of ordinary skill in the art to modify Harvey et 
al to include Voldman's apolor polyimide such as octadecyl motivated by the desire to 
resist protein adhesion. 

Allowable Subject Matter 
Claim 17 is allowed. 

Regarding Claim 1 7, 

The prior art does not disclose the method steps of providing a substrate that 
has a patterned surface includes providing an apolar polyimide orientation layer at said 
adhering and non-adhering region and selectively oxidizing said polyimide orientation 
layer at said adhering region to render the adhering region polar and delaminating the 
layer of oriented polymerized liquid crystal mixture from the substrate at the non 
adhering region. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUCY P. CHIEN whose telephone number is (571)272- 
8579. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571)272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Lucy P Chien /Dung Nguyen/ 

Examiner Primary Examiner, Art Unit 2871 

Art Unit 2871 



